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PROCESS FOR PRODUCTION OF CONICAL 
FILTER ELEMENTS 

FIELD OF THE INVENTION 

The present invention relates to a process for production 
of conical or frustoconical ?lter elements, slotted tube ?lter 
elements in particular. The support structure of the ?lter 
element is formed of a plurality of support rods around 
Which at least one Wire pro?le is Wound in individual turns. 
Slots are left clear in the Wire pro?le through Which a ?uid 
may pass. The Wire pro?le, at least in part, is rigidly 
connected to the support rods, and is surrounded by a screen 
grid resting at least in part against the Wire pro?le. The 
screen grid folloWs to the same extent the conical path of the 
?lter element, and is provided on its ends With end compo 
nents. 

BACKGROUND OF THE INVENTION 

DE 197 11 589 A1 discloses a ?lter element, a slotted tube 
?lter element in particular, With support rods around Which 
is Wound at least one Wire pro?le in individual turns. Slots 
are left clear through Which a ?uid may pass. The pro?le is 
Welded at least in part to the support rods. Filter elements 
such as this are readily obtainable on the market in both 
cylindrical and conical form. These ?lter elements are used, 
among other applications, in so-called reversible ?oW ?lter 
devices. Such devices have a ?lter inlet and a ?lter outlet for 
the ?uid to be ?ltered. Fluid ?oWs from the interior outWard, 
or from the exterior inWard subsequently for a reversible 
?oW process. The respective ?uid ?oWs may also be pro 
vided in the reverse order for ?ltration and reverse ?ow for 
special areas of application. 

One end of each rod support is inclined at an angle to the 
longitudinal axis of the ?lter element. The turns of the 
respective Wire pro?le decrease in diameter in the direction 
of the sloped ends of the support rods to achieve the conical 
design of the respective ?lter element. The ?uid intake area 
in the element is very large. The distance betWeen the ?lter 
elements, if such elements are used in the reversible ?oW 
?lter device described, increase in the direction of the outlet 
side of the housing. In this manner, the ?uid is subjected to 
loWer resistance on emerging from the interior of the respec 
tive ?lter element than in cylindrical elements. Accordingly, 
the pressure differential or the pressure as a Whole decreases, 
a favorable situation from the vieWpoint of the energy 
balance. In addition, constant How of ?uid is achieved 
during reverse ?oW. FloW at a constant rate is favorable in 
cleaning of the ?lter elements and gentle in operation of the 
reversible ?oW ?lter device. 

The support grid structure, along With the Wound-on Wire 
pro?le, is enclosed on the outer circumference in a corre 
spondingly conical screen grid for production of the con 
ventional slotted tube ?lter element. The screen grid may be 
Wound in strips around the Wire pro?le, With the individual 
turns of the sieve ?lter connected to each other. The con 
nection With the Wire pro?le itself is produced by Welded 
seams. The production process involved is costly. Moreover, 
the screen grid does not alWays come into direct contact With 
the Wire pro?le. This process accordingly adversely affects 
?ltration output and, on the Whole, the rigidity of the entire 
?lter. 

SUMMARY OF THE INVENTION 

Objects of the present invention is provide a process for 
making a conical ?lter element Which is simple and cost 
effective and Which achieves improved ?ltration results. 

10 

15 

25 

35 

40 

45 

55 

65 

2 
The foregoing objects are basically obtained by a process 

for producing conical ?lter elements, comprising arranging 
a plurality of support rods along substantially straight lines 
extending on an exterior surface of a cone from a base of the 
cone to an apex of the cone. A Wire pro?le is Wound about 
the support rods in individual turns With slots betWeen the 
individual turns through Which ?uid may pass. The Wire 
pro?le is rigidly connected to outer surfaces of the support 
rods, at least in part, to form a support structure. Aone-piece, 
substantially conical screen grid is pulled onto the support 
structure such that the screen grid surrounds the Wire pro?le 
and at least partially rests against the Wire pro?le. The 
conical screen grid has a conical shape corresponding to the 
support structure and has an axial length greater than an 
axial length of the support structure, to provide at least one 
projecting length portion of the screen grid extending from 
the support structure after the screen grid is pulled onto the 
support structure. First and second end components are 
attached on opposite axial ends of the screen grid. The ?rst 
end component is connected and retained, With precision 
?tting of the screen grid, to the one end of the screen grid. 
By performing the process in this manner, the screen grid 

may be produced in advance of its connection integrally 
With the remainder of the ?lter element structure, and then 
?tted on the support structure With Wire pro?le like a 
stocking. The more or less equal amounts of taper betWeen 
the inner circumference side of the screen grid and the outer 
circumference side of the Wire pro?le of the support struc 
ture permit achieving a precision-?tted application process 
more or less free of play, so that the screen grid rests directly 
on the external turns of the Wire pro?le. 
As a result of the precision-?tted seating, the overall 

structure is very rigid and the ?lter screen is more or less 
self-supporting to increase the overall stability of the ?lter 
element. In particular, bulging, Which the conical screen grid 
is raised from the Wire pro?le structure, cannot occur even 
When the direction of ?ltration extends from the interior 
outWard through the ?lter element. Such bulging is pre 
vented by the inherent stability of the screen grid alone. 

In one preferred embodiment of the process of the present 
invention, the screen grid is made from a blank of ?exible 
?lter material Which is bent and rigidly connected along both 
of its longitudinal edges facing each other, especially by Way 
of a Weld seam, to form a conical tube. The Weld seam in 
question may be obtained by rolled seam Welding or the like, 
and joins the tWo longitudinal edges of the screen grid free 
of projection to form the conical slotted tube. 

In another preferred embodiment of the process of the 
present invention, one component of the ?lter element is in 
the form of an end cap, having on its one free end a 
receptacle component. After the length of the screen grid has 
been reduced, the receptacle component overlaps the screen 
grid on its free end, and is pressed against the outer 
circumference of the screen grid in the area of its free end 
by a crimping or ?anging process for forming rigid connec 
tion of end cap to screen grid. The connection of the end cap 
to the screen grid can be produced in a cost-effective and 
clean production technological manner by the crimping or 
?anging process. 

Preferably, the free ends of the support rods are connected 
directly to the respective end part, preferably by a Welding 
process, or at least a part of each support rod free end is 
received into a common fastening component by Which 
connection to the associated end component of the ?lter 
element is effected. 

In another especially preferred embodiment of the process 
of the present invention, a support component, especially in 
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the form of a spiral support Wire, extends around the screen 
grid. Both free ends of the support component can rest on the 
respective end component. By the support component, espe 
cially one in the form of a spiral support Wire, the resistance 
to bulging from the interior outWard may be further 
increased by the ?lter element. In this Way, the screen grid 
may be secured as speci?ed on the Wire pro?le. Provision is 
preferably made such that the support Wire is Wound in the 
same direction as that of the taper of the slotted tube. The 
components of the ?lter element are preferably made of 
special steel material, and in particular the support grid as 
Well is made of such material. With such material the 
structure as a Whole has little susceptibility to corrosion. 
Also, cleaning, especially by Way of reversible ?oW ?lter 
processes, is also made easier by selection of this material. 

Other objects, advantages and salient features of the 
present invention Will become apparent from the folloWing 
detailed description, Which, taken in conjunction With the 
annexed draWings, discloses a preferred embodiment of the 
present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Referring to the draWings Which form a part of this 
disclosure: 

FIG. 1 is a partial side elevational vieW in partial section 
of ?lter element, With a center portion omitted according to 
the present invention; 

FIG. 2 is an enlarged side elevational vieW in partial 
section of the ?lter element in area X of FIG. 1; and 

FIG. 3 is a side elevational vieW in partial section of the 
?lter element With the screen grid pulled onto the support 
structure of support rods With Wire pro?le turns according to 
the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The slotted tube ?lter element, shoWn in the side vieW of 
FIG. 1, has individual support rods 12 extending in the 
direction of its longitudinal axis 10. Aplurality of these rods 
are mounted opposite each other and diametrically opposite 
the longitudinal axis 10, over a predetermined outer circum 
ference at predetermined intervals. A Wire pro?le 16 is 
Wound in individual turns 18 to provide a Weld point in the 
area of each point of contact of the Wire pro?le 16 With a 
support rod 12 Which may be associated With it. Slots 14 
through Which a ?uid (hydraulic medium) may pass are left 
clear in the Wire pro?le (see FIG. 2). The siZe of the slot 
provided for free passage of ?uid, that is, the distance 
betWeen tWo individual turns 18, is shoWn as a schematic 
diagram of individual triangles in cross section, in particular 
in the enlargement shoWn in FIG. 2. An increase in the Width 
of the slot outWard presents the advantage that a kind of 
spiral guide is formed Which facilitates ?ushing of impuri 
ties from the slot spaces, especially during ?ltration. 
As FIG. 1 also shoWs, betWeen its tWo free ends 20 (see 

FIG. 2) of each support rod 12 is inclined at an angle to the 
longitudinal axis 10 such that a ?lter element extending 
conically or frustoconically as a Whole is formed. Each 
support rod extends along a straight line on the surface of a 
cone, Which line extends betWeen the cone apex and the 
cone base. The cone is a right circular cone. The turns 18 of 
the Wire pro?le 16 decrease in diameter in the direction of 
the noticeably support rods 12. In place of a single Wire 
pro?le 16 as illustrated in the ?gures, a plurality of Wire 
pro?les 16 may optimally be used and mounted in succes 
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4 
sion in different arrangements or one above the other and of 
coiled Wire pro?les 16 (not shoWn), if necessary for perfor 
mance of the assigned ?ltration function. The length of the 
slotted tube ?lter element, as measured in the direction of the 
longitudinal axis 10, is in this instance approximately 11 
times greater than the largest ?uid inlet cross section present 
on the left end of the ?lter element as vieWed in FIG. 1. 

The support rods 12 and the Wire pro?le 16 are formed of 
special steel. The support rods 12 are square in cross section, 
While the Wire pro?le 16 is triangular in cross section. The 
slot Widths to be selected are to be adapted to the siZe of the 
solid components to be ?ltered from the ?uid, especially that 
in the form of hydraulic ?uid. The ?ltered ?uid passes 
through the slots 14. The solid components or fouling 
components are retained by the turns 18 of the Wire pro?le 
16, remaining inside the ?lter element or being partly lodged 
in the slots 14. With an increase in the period of use of the 
slotted tube ?lter element, the latter becomes increasingly 
clogged and can no longer be used for execution of ?ltration. 
When clogged, the ?lter element is unclogged by backWash 
ing in the direction opposite that of ?uid passage. After the 
unclogging, the ?lter element may then be used again for 
?ltration processes. In particular, the ?lter elements in 
question may be used in overall ?ltration devices such as 
have already been described in FIG. 2, together With the 
pertinent portions of text in DE 197 11 589 A1. 

Consequently, for the purpose of producing the conical 
?lter element illustrated in FIG. 1, the support structure of a 
plurality of the support rods 12 in question is formed. After 
forming the support structure, the respective Wire pro?le 16 
is Wound in individual turns. Slots 14 are left clear for 
passage of a ?uid. The respective Wire pro?le is then rigidly 
connected, at least in part, to the support rods 12 of the 
support structure. The respective Wire pro?le 16 is enclosed 
in a screen grid 22 Which is shoWn in the ?gures as a 
continuous conical or frustoconical element. In fact, 
hoWever, the screen grid 22 has a screen grid structure (not 
shoWn) such as a mesh fabric With predetermined passage 
cross-sections. Accordingly, the ?uid can immediately pass 
through the screen grid 22. Fouling elements of predeter 
mined siZe may be retained as a function of the assigned 
mesh Width. The screen grid 22 rests at least in part against 
the outer circumference of the Wire pro?le 16, and otherWise 
folloWs the conical path of the ?lter element to the same 
extent, especially in the length/diameter ratio of 1:11 
referred to. 

As is shoWn by FIG. 2 in particular, the conical screen 
grid 22 is in the form of a one-piece pull-on component, like 
a stocking, for mounting on the support structure of support 
rods 12 and Wire pro?le 16. As the illustration in FIG. 3 
makes clear, the pull-on component is longer than the 
support structure With the support rods 12. The excess length 
selected is such that the support rods 12 With Wire pro?le 16 
may be introduced directly into the interior of the screen grid 
22. The structural components 12 and 16 are displaced into 
the interior of the screen grid 22 (from left to right as vieWed 
in the line of sight to FIG. 3) to the extent that tight ?tting 
of support rods 12 With Wire pro?le 16 against the inner 
circumference side of the screen grid 22 is effected. In this 
Way, the application of screen grid 22 to the outer circum 
ference side of the respective Wire pro?le turn 16 is virtually 
free of play. Depending on the predetermined tolerance 
values, the screen grid 22 may in any event exhibit a 
projecting length, such that a projecting length remains on 
the screen grid jacket despite reception of the support rods 
12 With Wire pro?le 16. In other Words, screen grid 22 has 
axially projecting lengths 24 extending axially beyond the 
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support structure formed by support rods 12 and Wire pro?le 
16. As soon as the screen grid has been ?tted With precision 
on the turns 18 of the Wire pro?le 16, the projecting lengths 
24 are cut off cleanly or otherWise separated on both ends of 
the screen grid 22. In this Way the ends of the screen grid 22 
may then be rigidly connected to the respective end com 
ponents 26 of the ?lter element. 

It is best for the screen grid 22 to be obtained from a level 
blank of a ?exible ?lter material (not shoWn). After being 
bent to form a conical tube, the screen grid is rigidly 
connected, in particular by a Weld seam, along its tWo facing 
longitudinal edges (not shoWn). The Weld seam may be 
obtained, for example, by roll seam Welding. 
As is also to be seen from the illustrations in FIGS. 1 and 

2, one end component 26 of the ?lter element is in the form 
of an end cap provided on its free end With a receptacle 
component 28. After the screen grid 22 has been reduced by 
the amount of the projecting lengths 24, the end component 
overlaps the screen grid 22 on its respective free end. For a 
rigid connection of end component 26 and screen grid 22, 
receptacle component 28 is pressed against the outer cir 
cumference of the screen grid 22 in the area of its free end 
by a crimping or ?anging process. In this instance, an option 
exists of effecting the connection by a conventional Welding 
process, rather than by the connection the crimping or 
?anging option indicated. As vieWed in the line of sight to 
FIG. 1, an O-ring 30 is mounted on the outer circumference 
of the left end cap 26. This O-ring is for subsequent 
mounting of the ?lter element in an overall ?lter device (not 
shoWn). 

The free ends of support rods 12 are rigidly connected 
directly to the respective end component 26 by a Weld seam, 
as is illustrated in FIG. 2. Alternatively, on the opposite end 
as shoWn in FIG. 1, the free ends of support rods 12 are 
Welded on a circular or annular fastening component 32, 
Which is then suitably connected to the associated end cap 
26. 

A support component 34, especially one in the form of a 
spiral support Wire, may be extended around the screen grid 
22 on the outer circumference side. Free ends 36 of this 
support Wire rest on the respective end components 26. The 
support component 34 in the form of the support Wire is 
Wound in the same direction as the slope of the slotted tube. 

The ?lter element of the present invention and its pro 
duction process may be adapted so that a modular construc 
tion system for individual components of predetermined 
siZes is available. A modular system may be supplemented 
as required, for a particular ?lter element. The production 
process of the present invention may otherWise be applied to 
obtain a highly rigid overall system for a ?lter element 
Which permits protracted trouble-fee operation, along With 
loWering of production and maintenance costs. 

While one embodiment has been chosen to illustrate the 
invention, it Will be understood by those skilled in the art 
that various changes and modi?cations can be made therein 
Without departing from the scope of the invention as de?ned 
in the appended claims. 
What is claimed: 
1. A process for producing conical ?lter elements, com 

prising the steps of: 
arranging a plurality of support rods along substantially 

straight lines extending on an exterior surface of a cone 
from a base of the cone to an apex of the cone; 

Winding a Wire pro?le about the support rods in individual 
turns With slots betWeen the individual turns through 
Which ?uid may pass; 
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6 
rigidly connecting the Wire pro?le to outer surfaces of the 

support rods, at least in part, to form a support struc 

ture; 
pulling a one-piece, substantially conical screen grid onto 

the support structure such that the screen grid surrounds 
the Wire pro?le and at least partially rests against the 
Wire pro?le, the conical screen grid having a conical 
shape corresponding to the support structure and hav 
ing an axial length greater than an axial length of the 
support structure to provide at least one projecting 
length portion of the screen grid extending from the 
support structure after the screen grid is pulled onto the 
support structure; and 

attaching ?rst and second end components on opposite 
axial ends of the screen grid, the ?rst end component 
being connected and retained, With precision ?tting of 
the screen grid, to one end of the screen grid. 

2. A process according to claim 1 further including 

forming the screen grid from a blank of ?exible ?lter 
material having longitudinal edges by bending the 
blank to form a substantially conical tube and then 
?xedly connecting the longitudinal ends together. 

3. A process according to claim 2 Wherein 

the longitudinal edges are ?xedly connected by a Weld 
seam. 

4. A process according to claim 1 Wherein 

the length of the screen grid is reduced; 
the ?rst end component is an end cap having a receptacle 

component on a free end thereof, the end cap being 
placed on the screen grid such that the screen grid is 
received in the receptacle component and the receptacle 
component overlaps the screen grid; and 

the receptacle component is pressed by a crimping and 
?anging process against an outer surface portion of the 
screen grid adjacent the receptacle component free end 
to provide a ?xed connection betWeen the screen grid 
and the end cap. 

5. A process according to claim 1 Wherein 

free ends of the support rods are rigidly connected to one 
another by the second end component. 

6. A process according to claim 5 Wherein 

the free ends of the support rods are Welded to the second 
end component. 

7. A process according to claim 1 Wherein 

at least one part of free ends on one side of the support 
rods are received into a common fastening component; 
and 

the second end component is coupled to the fastening 
component. 

8. A process according to claim 1 Wherein 

a support component is placed to extend on an outer 
surface of the screen grid. 

9. A process according to claim 8 Wherein 

the support component is a support Wire Wound along a 
spiral path and having free ends supporting the end 
components. 

10. A process according to claim 9 Wherein 

the support Wire is Wound in a direction the same as a 
slope of the support structure. 

11. A process according to claim 1 Wherein 

the components and the screen grid are formed of steel. 

* * * * * 


